Background: This is the third survey exploring the quality of cosmetic training in plastic surgery residency. We focused on determining: (1) the applied modalities and extent of resident exposure; and (2) resident confidence in performing variable cosmetic procedures. Objectives: To analyze trends in resident exposure and confidence in aesthetic plastic surgery procedures from the standpoint of program directors (PDs) and residents. Methods: The survey was developed and e-mailed to 424 residents enrolled in the ASAPS Residents Program and 95 PDs. Both independent and integrated programs were included. The questions were posed in a five-point ranking format. Univariate statistical analysis was used to examine all aspects. The results were analyzed in relation to our previous surveys in 2008 and 2011. Results: Thirty-three PDs (34.7%) and 224 (52.8%) residents responded. Residents felt most confident with abdominoplasty, breast reduction, and augmentation-mammaplasty. Facial aesthetic procedures, especially rhinoplasty and facelift, were perceived as "challenging." The three most preferred modalities of aesthetic education were, in descending order, residents' clinic, staff cosmetic patients, and cadaver dissections. Both residents and PDs felt a need for more training especially in facial procedures. Only 31.5% of residents who planned to focus on cosmetic surgery felt ideally prepared integrating cosmetic surgery into their practice (compared to 50% in previous surveys). Conclusions: Despite improvements observed from 2008 to 2011 published surveys, there are still challenges to be met especially in facial cosmetic procedures. It is suggested that resident clinics and cadaver courses be universally adopted by all training programs.
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That cosmetic surgery plays a significant role in many plastic surgery practices is suggested by recent data from The American Board of Plastic Surgery documenting that in 2015 and 2016 more than 50% of those sitting for the Maintenance of Certification Exam (MOC) chose the Cosmetic Module. 1 While this focus is well documented, heightened competition in this area is also real. Because cosmetic surgery is no longer the sole purview of plastic surgery, maintaining quality aesthetic surgery training in plastic surgery residency is critical.
Our group has performed two previous surveys attempting to assess plastic surgery resident and program directors' perception of aesthetic surgery training in plastic surgery residency. In the first survey (2008), residents and program directors (PDs) reported greater confidence in performing breast and body contouring procedures and less confidence in facial, minimally invasive procedures, and newly developed extensive body contouring techniques. 1 The second (2011) survey queried senior residents and PDs and found that the resident level of confidence had improved with minimally invasive and complex body contouring techniques and to a lesser degree with facial aesthetic procedures. 2, 3 In this third survey, initiated in 2016, we have utilized the same questionnaire and survey methods to determine what changes, if any, have occurred since 2011. Further, we analyzed trends in resident confidence over this 8-year period.
METHODS
In April 2014, 95 PDs, both integrated and independent, and 424 residents, all of whom were enrolled in the Resident Program of the American Society for Aesthetic Plastic Surgery (ASAPS) and were in their PGY-1 to PGY-6 years, were surveyed. The program director list was provided through the American Council of Academic Plastic Surgeons (ACAPS). Of the total 95 PDs who were sent the survey, 33 (34.7%) responded.
The survey was designed by the current senior author (J.E.Z.), utilized in both the Morrison et al and Oni et al publications and slightly modified by the senior author for the current analysis. 1, 2 It was distributed using the SurveyMonkey software and website (SurveyMonkey, Palo Alto, CA).
The questionnaire addressed the following areas: resident demographics, specific details of training, level of perceived confidence with the wide variety of cosmetic procedures, and future plans. The resident survey consisted of 21 questions while the program director survey numbered 18 questions (Appendices A and B, available as Supplementary Material at www.aestheticsurgeryjournal.com). The additional queries included in the resident survey related to career aspirations and desirable areas of additional training. Residents were asked to rank their most preferred modality of aesthetic education. The survey was designated to be user friendly. Multiple choice questions needed to be clicked. A 5-point ordinate scale was used. Answers were ranked from 1 (not confident) to 5 (very confident). Residents were offered a twenty dollar Starbucks (Seattle, WA) gift card to complete the survey.
Surveys were e-mailed from April 2015 to June 2015. This time period was chosen to coincide with the end of the academic year, thus querying residents in the last months of their surgical experience for a given year. The questionnaire was again e-mailed to those who did not respond two additional times during the May to June time period. The returned questionnaires were reviewed for accuracy and completeness and responses entered into an Excel spreadsheet (Microsoft Corporation, Redmond, WA). Incomplete surveys were included if otherwise accurate.
Data Collection and Analysis
Univariate statistical analysis was conducted to examine all aspects of the survey, including: respondents' demographics, reported aspects of each training program, participants' subjective evaluation of their training experience, comparisons examining independent vs integrated resident level of training, program director vs resident responses, and various intra-survey correlations. With specific regard to training level, residents were grouped as either junior (years 1-2) or senior (years 3-6) of resident training. Categorical factors were described using frequencies and percentages, while continuous measures were described with medians and quartiles, because responses were not normally distributed. Unordered categorical factors were compared between resident groups using Pearson chisquare tests or Fisher exact tests in the case of rare events. Ordered categorical factors and continuous measures were compared using Wilcoxon rank sum tests. Analysis was performed using SAS software (version 9.4; Cary, NC). A significance level of 0.05 was assumed for all tests.
Data were tabulated, analyzed, and compared to the results from Morrison et al 1 and Oni et al 2 studies. Incomplete surveys were included in the data to the greatest possible extent.
RESULTS
A total of 257 surveys were retrieved, including 33 program director surveys (33.7%) and 224 resident surveys (52.8%).
Program Director Surveys
Of the responding PDs, 93.9% were men and 6.1% were women. Twenty-seven per cent supervised independent programs, 30.3% integrated programs, and 42.4% directed both integrated and independent programs (Table 1 ).
When PDs rated the level of their resident's confidence in body contouring procedures, the majority felt "confident" or "very confident" about their residents' abilities in abdominoplasty (97%), circumferential abdominoplasty (91%), brachioplasty (88%), lower body lift (85%), and thigh lift (76%) ( Figure 1 , Table 2 ).
When asked about breast procedures, all PDs felt "confident" or "very confident" regarding their residents' capabilities in breast reduction (100%), mastopexy (100%), and open breast augmentation (97%). In contrast, only 9% felt equally confident about their residents' competence in endoscopic breast augmentation (0%) ( Figure 2 , Table 2 ).
In regards to facial aesthetic procedures, the majority of responding PDs felt "confident" or "very confident" in their resident's capabilities in upper blepharoplasty (88%), facelift (79%), and lower blepharoplasty (76%). Fewer PDs felt the same regarding rhinoplasty (56%), lateral canthopexy/canthoplasty (60%), and open or endoscopic brow lift (45%). Only a minority felt "confident" or "very confident," about the residents' competence in chin/face implants (27%), and hair transplantation (15%) ( Figure 3 , Table 2 ).
Program directors noted that residents received a significant clinical experience in superficial, intermediate, and deep resurfacing, non-invasive laser, and injectables, either hands-on or by observation. A larger number of residents participated by observation only (data not included). When PDs were asked to specify a cosmetic procedure where additional training would benefit their residents', the majority chose rhinoplasty (787%) followed by facelift (42.4%).
Approximately half of all PDs felt that more than 10 operative cases per procedure are essential before residents are able to perform any cosmetic operation safely and with confidence. Sixty per cent further stated that their residents performed 25% to 75% of a cosmetic case when operating with an attending.
When PDs were asked to rank the best modalities for cosmetic surgery teaching they placed in descending order: (1) resident clinics (53.1%); (2) staff cosmetic patients (43.7%); and (3) cadaver dissections (43.7%). Nearly twothirds (65.6%) found webinars to be the least favorable method of teaching cosmetic surgery.
Seventy-five per cent of PDs reported offering a resident cosmetic clinic. The number of operative cases in these clinics was variable. While one-half of the responding PDs reported less than 10 cases per resident per year, the other half stated more than 10 cases. Only a minority (3.13%) described more than 20 cases per resident per year.
Only 21.9% of PDs reported using surgical simulation models (venous access, microsurgery, and American College of Surgeons certified simulation laboratory) or cadaver labs.
The majority of PDs (71.9%) expect their residents to be "prepared" (31.3%) or "very prepared" (40.6%) to integrate aesthetic surgery into their practice. Most PDs (87.9%) were "satisfied" or "very satisfied" with the cosmetic training they offer and felt that a cosmetic fellowship is not necessary to pursue an aesthetic-predominant practice after graduation (81.9%).
Resident Surveys
Of the 224 residents who responded, 66.5% were male and 33.5% were female. Approximately one-third (30.4%) were enrolled in an independent program vs nearly twothirds (64.81%) in an integrated program.
Two-thirds of all programs (67.8%) offered a designated cosmetic surgery month (or months). The duration of the cosmetic rotation varied according to the year of training and the type of program (longer duration in more senior years). The majority of residents (77.7%) were offered rotations with faculty whose practices were primarily cosmetic (Table 1) . Approximately two-thirds of the residents 
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.5% reported that they were allowed to do 25% to 75% of a cosmetic case when operating with an attending. Sixty per cent of the residents confirmed that their programs offered a resident cosmetic clinic (Table 3) . Similar to PDs, residents felt that the three best modalities of cosmetic surgery education were in descending order: (1) residents' clinic (74.1%); (2) staff cosmetic patient (60.2%); and (3) cadaver dissections (39.9%). The majority of residents (79.8%) felt that webinars were the least favorable method of cosmetic surgery teaching. Only 14.0% of residents used surgical simulation models.
During cosmetic surgery rotations residents` reported receiving observational/hands-on training in injectables (84.2%/70.9%), laser resurfacing (64.84%/46.9%), non-invasive laser treatments (59.6%/40.8%), superficial peels (49.0%/25%), intermediate peels (43.8%/24.0%), and deep peels (31.6%/17.0%).
When queried about their competence in body contouring surgeries, most residents felt "confident" or "very confident" in abdominoplasty (79%). A greater percentage of senior residents (53.9%) felt very confident in abdominoplasty than junior residents (33.3%). Less than half however felt the same regarding brachioplasty (45%), circumferential abdominoplasty (38%), thigh lift (33%), and lower body lift (32%) ( Figure 4 , Table 2 ). A higher percentage of senior residents compared junior residents felt "very confident" or "confident" in brachioplasty (53.3% vs 19.7%), circumferential abdominoplasty (47.1% vs 15.2%), thigh lift (42.5% vs 12.6%), and lower body lift (38.1% vs 10.6%).
In breast procedures, the majority of residents felt competent ("confident" or "very confident") in breast reduction (79%), mastopexy (66%), and open breast augmentation (65%). Only a minority felt similar concerning endoscopic breast augmentation (8%) ( Figure 5 , Table 2 ). Junior residents were very confident or confident in breast augmentation (51.2%) and breast reduction (52.2%)
In general, residents were consistently less confident in facial cosmetic than in breast or body contouring procedures. Upper blepharoplasty was the only facial procedure that greater than half of the residents (51.4%) felt "confident" or "very confident" doing. Fewer residents felt capable in lower blepharoplasty (26.4%), lateral Figure 6 , Table 2 ). When comparing senior and junior residents, a higher percentage of senior residents felt confident in these facial aesthetic procedures than junior residents.
If residents could dedicate a month in their training to get more experience in a particular procedure, the majority (77.73%) would prefer rhinoplasty, a significant number would select facelift (59.83%), followed by browlift (39.30%), blepharoplasty (38.86%), and laser resurfacing (30.13%). Abdominoplasty (7.42%) and breast reduction (3.93%) were felt to be areas were least additional training is required. This was true irrespective of level of training.
The majority of residents thought that more than 10 cases of rhinoplasty (78.07%) and facelift (64.91%) are necessary before they can perform these procedures with confidence. Again this was true for both junior and senior residents.
Overall, nearly one-third of the residents were "satisfied" or "very satisfied" (32.31%) with their cosmetic training (compared to 51.3% in 2008), and felt "prepared" or "very prepared" (31.38%) to integrate cosmetic surgery into their practice upon graduation (compared to 55.7% in 2009).
Approximately half (51.6%) of those surveyed, felt that a cosmetic fellowship was desirable for those contemplating an aesthetic-predominant practice. As training progressed, however, this percentage decreased. Fewer senior level residents than juniors felt the need for cosmetic fellowships even among those contemplating an aesthetic practice.
Approximately two-thirds of residents (69.7%) were planning to pursue additional fellowship training. Twentyone per cent planned to apply to aesthetic fellowships, 17.5% to hand, 14.0% to microsurgery, 10.9% to craniofacial, and 4.8% planned to apply to breast fellowships (Table 3) .
When asked about their future plans, 46.9% of the residents expressed their desire to join a group private practice, while 37.3% disclosed an interest in academia, and only 15.8% were planning to pursue a solo private practice (Table 3) . Finally, 91.2% of the residents stated that they would take advantage of a cosmetic elective away rotation if offered. A greater percentage of junior residents than senior residents expressed a desire to proceed into a group private practice (53.0% vs 45.1%). A greater percentage of senior residents than junior residents expressed a desire to enter academia (40.5% vs 33.3%), and solo practice (14.4% vs 13.6%).
Comparisons of the Three Surveys
While the PDs responses decreased from 2008 to 2016 (64%, 47.8%, and 34.7%, respectively), the residents reply showed a continued increase from 2011 to 2016 (33%, 29.5%, and 52.8%, respectively). Of note, the trainees' surveys showed a progressive increase in the number of responding female residents (24.3%, 27.4%, and 32.67%), and included more representation from In all three surveys, the PDs had a higher degree of confidence in their trainee's abilities than the residents themselves. All three surveys reported greater resident confidence in performing body contouring and breast aesthetic techniques and less facility in facial cosmetic procedures. Despite improvements reported in resident abilities in all aesthetic operations from 2008 to 2011, in this most recent survey the resident perception of their capabilities remained stable (Figures 4-6) .
With regard to future plans, important trends were noted. There was a significant increase in residents planning to enter postgraduate training (69.7% in 2016 compared to 44.2% and 50.2% in 2011 and 2008, respectively). This was relatively equally divided in 2016 between aesthetic (20.61%), hand (17.54%), and microsurgery (14.04%). There was also a significant shift away from solo practice with only 15.8% of residents planning to enter practice alone (compared to 25.5% and 33.3% in 2008 and 2011, respectively) ( Table 3) .
DISCUSSION
This is the third survey assessing the perception of resident training in aesthetic surgery covering an eight-year period. The results of this most recent survey reveal a number of interesting findings: (1) PDs have a significantly higher estimate of resident abilities and confidence in performing cosmetic procedures than the residents themselves. This highlights the subjective nature of the information collected by our survey; (2) the clear discrepancy between resident's performance of cosmetic breast and body contouring procedures compared to facial aesthetic procedures noted in the previous survey remains, and residents continue to perceive facial aesthetic procedures as challenging. This suggests that residency programs need to continue ongoing efforts to strengthen the resident experience in facial aesthetic surgery; (3) despite an initial rise in resident's confidence in performing most aesthetic procedures from 2008 to 2011, there has been little change from 2011 to 2016. This lack of change may, in fact, seem counter-intuitive given that plastic surgery residency has both increased minimum cosmetic case numbers and length of training. This may be at least partially explained by the inclusion of more junior residents in our survey than in our previous reports. In fact, resident confidence did increase overall in this current report with increased years of training which speaks well for our training paradigm. Finally, the qualitative nature of the survey may also have impacted the results.
Linder et al in 1996 3 and Momeni et al in 2014 4 demonstrated similar results when surveying residents' confidence in performing the different cosmetic procedures. Further, Momeni et al showed no difference in the quality of training among integrated, independent, or combined programs. 4 This latter conclusion has also previously been documented by Roostaeian et al in 2012. 5 Smaller scale studies from Germany and Canada also corroborated these findings, confirming less resident comfort in facial aesthetic techniques and greater facility in breast and body contouring procedures. 6, 7 An additional study from India documented lack of resident exposure to both craniofacial and aesthetic surgeries. 8 This suggests that the dichotomy between breast and body contouring and facial aesthetic procedures and challenges in aesthetic training appear to be global.
The role of the Residency Review Committee of the Accreditation Council for Graduate Medical Education (ACGME) is to ensure that quality standards are maintained across residency programs. 9, 10 Demonstration of resident minimum case numbers in the Plastic Surgery Operative Log (PSOL) has long been one of the essential metrics to assess resident experience and competence. As such, minimum case numbers for aesthetic procedures were recently increased essentially doubling the previous required resident exposure. In addition, minimum numbers for botulinum toxin and fillers were also initiated. This doubling of the minimum numbers of aesthetic procedures will ensure an increase in resident exposure to cosmetic surgery in general and facial aesthetic surgery in particular. Because of this very recent change, this increase in resident exposure and its effect on residency confidence in cosmetic surgery were unmeasured in our analysis.
While the operative experience noted above is an essential aspect of resident training it remains only one of many components. The totality of aesthetic training also includes graded clinical exposure and decision making, preoperative evaluation, postoperative care, the treatment of complications, independent operating, surgical simulation, and cadaver dissections.
Excellence in pre-and postoperative care and treatment of aesthetic surgery complications is perhaps best learned through a focused cosmetic rotation which is currently present in the majority of training programs. Independent operating, however, may be best learned through the resident clinic experience. This has been noted by numerous studies to be the most important means of resident aesthetic training. Previous studies have demonstrated their value, safety, and satisfactory patient outcomes. 3, 11, 12 Although resident cosmetic clinics have been incorporated into the majority of plastic surgery resident programs, and they have not been universally adopted. According to our survey, cosmetic clinics have remained stable at approximately 60% of residency programs over the 8-year period reviewed. Neaman et al previously documented their presence in 71.3% of programs they sampled. 13 Their invaluable contribution to resident maturity prompted many to suggest that they become a compulsory component of resident training. 3, [11] [12] [13] [14] [15] Nevertheless, funding, medico-legal liability, sufficient faculty surgeon oversight, and inadequate resident clinic population limit universal adoption. 15, 16 Specifically, the intensive media coverage of medical errors has raised legislative concerns regarding unsupervised "resident to resident teaching" and inadequate faculty involvement thus subjecting residency training to tighter scrutiny. [17] [18] [19] [20] This climate has perhaps resulted in road blocks to expanding the resident clinic experience.
Following the resident clinic, and surgeon supervised operating, the cadaver lab has been consistently rated highly by each of our surveys. Yet only a minority of residency programs have taken advantage of this learning opportunity. This minimal resident cadaver experience is likely related to a number of factors including cadaver availability and cost.
It is realized that our effort has been approached from a cosmetic "centric" view and that cosmetic surgery is one of many areas that the plastic surgery resident needs to master. This is highlighted by our survey finding that 70% of residents plan on fellowship training and this subspecialty training is almost equally divided between aesthetic, hand, and microsurgery. This has also been corroborated by other studies. Time given to one specialty area is time taken from another. 21 Given the increasing trend toward fellowship training and sub-specialization, it may be time to consider reviewing plastic surgery resident training in its entirety including the possibility of incorporating a focused mini fellowship opportunity in the later part of the residents final year. 22 Why such a disparity regarding the need for cosmetic fellowships and confidence in minimally invasive procedures was noted between PDs and residents is unclear. Program directors have a greater appreciation of resident skills than the residents themselves. Alternatively, PDs may put greater emphasis and importance on reconstructive plastic surgery, while residents surveyed may be rating cosmetic surgery competence more harshly.
The study also noted a significant shift away from solo practice with only 15.8% of residents planning to enter practice alone (compared to 25.5% and 33.3% in 2008 and 2011 respectively. Similar trends have been seen in otolaryngology where workforce in group practice increased from 37.8% in 2001 to 53.4% in 2009 and the workforce in solo practice decreased from 30.1% to 25.9% in the similar period of time. 23 These changes may be attributed to multiple factors including the increasing expenses incurred with starting a solo practice, increasing competition from both within and outside plastic surgery for cosmetic and other elective surgical operations, and decreasing professional reimbursement for insurance based cases.
On the basis of our findings we suggest the following:
(1) A formal resident aesthetic rotation is mandated in both the junior and senior resident years. (2) A resident cosmetic clinic should be part of all residency programs. The ideal resident aesthetic clinic should include at a minimum:
A) Independent operating with direct staff oversight. B) Access to the broad array of cosmetic face, breast, body, and minimally invasive cases including facial resurfacing, fillers, and botulinum toxin treatment techniques. C) Formal conference review of surgical results with photographs including morbidity and mortality conference should be scheduled on a consistent basis. D) Clinical research in aesthetic surgery with access to a statistician should be encouraged. Confidence is truly a subjective perception that is liable to inaccuracy, over-or underestimation. Attempting to objectify a subjective topic can be problematic. We further have used a non-validated Likert-type scale as a measuring tool. However, we believe the data obtained from these surveys are useful and their remarkable similarity with previously published reports [1] [2] [3] [4] are striking. This suggests an honest representation of current state of affairs.
The resident perception included not only senior residents but also junior residents whose cosmetic experience is limited. It should be noted, however that this most recent survey, unlike the two previous ones documented a decided improvement in resident confidence as one increased in training years.
The survey only included plastic surgery residents and not individuals in post graduate fellowship positions such as aesthetic, microsurgery, or craniofacial fellowships. Fellow responses only comprised 5% of our total responses, did not alter our statistical analysis and did not have statistical significance. Fellow data were thus excluded from our paper and will require an additional survey.
Our transparency in critiquing our aesthetic training has been previously exploited by competitors to undermine our capabilities in this field. 21 It should be noted that graduating plastic surgery residents experience a higher quantitative case-load in selected cosmetic procedures (blepharoplasty, facelift, liposuction, and rhinoplasty) compared to their ophthalmology, dermatology, and otolaryngology colleagues. 25 In fact, to our knowledge plastic surgery residency is the only training program to recognize aesthetic case minimums. Finally, we have now established a history of careful review of our progress in resident education in cosmetic surgery by repeated surveys of both residents and PDs over the past 8 years. Surveys like this and the two previous ones 1,2 not only shed light on areas of perceived challenges, but such critical review helps guide our educational strategies to solidify our position as the principal and dominant force in the cosmetic world.
CONCLUSION
This work attempts to assess the quality of aesthetic teaching and compare progress made in aesthetic training in plastic surgery residency over eight years. Despite improvements observed from 2008 to 2011there are still challenges to be met especially in facial cosmetic procedures. An effort was made to analyze the difficulties and place them in context of current training patterns. Guarded autonomy is key to any improvement in surgical maturity. Firm faculty supervision and abidance by all ACGME regulations however is mandatory to sustain public trust. Finally, more work and further innovations are needed to identify the optimum balance between resident autonomy and safety and comfort of the aesthetic patient.
